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(54) DRIVING CIRCUIT FOR LED PRINT HEAD 



(57) Abstract: 

PURPOSE: To provide an LED print head in which a 
white or black stripe of the print result can be 
eliminated without remounting a chip even when a gap of 
the width different from a pitch occurs between adjacent 
LEDs disposed on a different chip. 

CONSTITUTION: The current flowing to an LED 11a 
disposed at the end of a chip is regulated by the larger 
amplitude as compared with an LED 1 1 disposed at the 
intermediate part of the chips by using regulating means 
22, 23, 24 connected to the chips. 

COPYRIGHT: (C)1996,JPO 




(l9)H*H^gBr (J P) 02) & H§ §^ & $g (A> 0»W8ttUStfcB§#*f 

#H§*F8- 118722 



<5L>inta c 




F I 




B4 1J 2/44 








2/45 








2/455 












B4 1 J 


3/21 L 








«Sfc£ g££2lS>&5 OL 12 E5) 




TV T>* fcW LO v 


V* J/ UJH*tA 












<22>&BiBI 














mm %5 


























<S4> 









(5?) i&m 

E DP^tC t-;? * - ^^o^tg^r 

^"C . * r ^CC«a»cfflHr * L E D l la tCr$*l*^ 




httn7/www4 mHl nrini rro in/TAlniufn /tiVr. M +an+^UA« ;«J10\TAAAA — II O.XTA Ar\r\ 



(2) 
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[ is#m i ] -^c^> tr y ? r-igft© led &$£yijg£g 

?V«rS«Lb(cafcM»t*:«:iaHl/fc L E D 7 
*)>h^? K®&LED*aE»*££fW£r*LED:7 

«a taw feci r & L E D 7 V > F -n 5, 

h-v? K<D&LED^E^@&&&&T&LED:/y > 

0LEDKi^^ft^g^T»$£524>?:*'t r 20 

*8^LED«C<fc#T&^*afc»!> 
S£4§ftflk©LEDJ:0**< t/?cCi^i«L 
E D ^ y > h ^ ? Kc^iESiilaSSo 
[ iS*3I 3 ] -ta>e 9 ^ "Cftfe© LED -Sr^^ljSeS 

f--v? K0&LED^f^Sft$A£r&LED:'y > 
3*v SLEDfe»-r«Befc«*«r*>^7r&ifttc, 

COL E D (Citt)<^tt^££&'r$ ^l^h7> 
V* »«««t/ . tt»DL E D cc^£fttt@£S0>ai 
WB *l&OL E D J: 0 < 1, fc c <t t T % L E 

t iS#3f 4 ] -Jt<D V?? X'f%%LCO LED 

k<d$l e D^»af8a&«i§'r* led y y > 
$t\. &LED«:afersM««**>^-7r*i*cc, 
mu? ? :*z>«*cc4er * l e dk*«s*i&> a > 

0^>B$ia^]CiEt'6$KElBi%$^. ^^LEDtc 



[ 5 ] -^cr>b* 9 * t?tSfc© LED *-#?iJgftif 

$ft. #LEDK*rJW^**^al"7r&fc«!>CE>tg 

a^BrW, fi£^LED^^^^Bmc[>flK««i6 
OLEDJ:t?**< UfcCitfitlfciriLED^y > 

[000 1] 

*ctM*Sft£LEDVy:> K<c*ji*tle D^rig 
ttr^fgsMiBa. ««c. -^t^^x-feii^LED^ 

[0002] 

eo*K9.h«:^i£r*LED«:»Wtt:esfeft« 
^UTLED5:^b$-t*. ,cntcJ:^*Cl ?Tr^C'?-^ 

L E DCt 0>i& ft' tr.?E> K^—tj:^ ^q D P g^sg ^ n 

10 003] ft*J:#i % En^trfe«:«l*r6fc*!>tt:, ^& 
L E DtC^n^^S^. &L E D^<C'^^B*©^ 

ssJB-r&cAWTbnrc*^ «*«r..&LED«:-tf-f 

CD^^riT*^ I- ^ > y A £ * > $ ii * 
EDCM*fi*i»S$n& 4 

[ 0 0 0 5 ] 
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&<? -co £^>t8 cm*. ^^7-^^k±^ . 

tieu^fc-c*'*. *L*c, 4 r +?^€r/rC/H«-r&.- 

*^10a. 1 0 b±fc«**LEDl mope?* 
10b £^$*TSi%tC *^iOa. 1 0 l> O^&KSg 
l*'CB»r&LED ! 1 a . 1 1 bHtce? *P<LMfr 

fc*>. «t»*. ^^G«siS3as*i;&Je^«:ts? ? 

[ 0 0 0 7 ] *3fflt* % ^^Wccg&TttSftfcfeG) 
[0008] 

(Bi&aasKicaawufcLED^y vh^, k^ledk 30 

[0 00 9] &28mit. -«Dtf?-*Tl«toL.ED 
0*:^'J>^* K€0$LED^R^i6ft«rmr«L 

<c8*snrc>*&LEDfc*ft«i*fc3*i. sle 

fflHT* L E DKtttt 3 ^ > h 7 
(g^j^AOLE D(Cffft£ttfc,»* 4 > h 

tfi»CDL E DKtf?&K&fi£ijffi<^&K&1fe® LED 

[ 0 0 i 0 ] mz&mte. -tot^^r^cLED 

0^c^';>h^^ K0&LED^iSE&S{ft&£&?&L 50 



cc»*$nt:c»-&#LED«:^neJh«ttsn: sle 

PIS * ? ^O^JS^ ffifiT * L E D tctftt s.nfc 
> h 7 > ^ * £ L E D *c&& 341 
fc>V > I- 7 >t'A^r J: D ib^$ < l^l'fi i^, C 
Offish E DXiBlM)&&&>&&##V&$>m \tt 
^>^*«(«u' L E D iK^tt 
fi®BBS«E*«®LEDJ:0*:fif< LfcCi«*ifiir 

[00 1 1 ] $4&?lti. **TlW«C-LED 

Cfc^'J > \r^? KOS-L E D^E^&£&&lT£L 

tc«*sm:t»*&LED«:<-neh««$ia. sle 
fflar* l E d ft*:-* *f > h ^ > £4$,* ex 

&MiE@S&«rBr(i % 1M© LED K*f 
S*S€:ftOLEDJ:*J*:^<Oft:Ci%IMlt4r*. 
[00 12] »5ftmt -^<Dtr**Tlgfe©LED" 
JEWESS tffc?- 7 ^«:e«Lb«:ttjB!iii&«tt«:gOT 
l/^C^tl > h'v? K(C4JC>X» £-LED^6B&&fc£<n 
$£T£LED:T«.»> h^? K«>®BpBia<Cfcl*T. 

0^ ^^tcttftsntrt-ftSLEDK-etieniSKE* 
n. aLED^3St-««««sfc*=i->^^re'fc*5)«?afit 

r-SLEDtc»«snfc> J- tO^A^St* >T£ 
K*tr*»(MP«>asS«S:i&fl>L E D J: < Ufc 
[00 133 

r ^<c«»ccsr^ ^nfc L E Dc^iMKn, 
Cti^ct-r^ -7*^^ LED tci?^ « ft^S ^«8lf 

.^^±tcKBSntc^lWr4«»[>LE D(E3<D 
SEHS^A * < . LE Dd> ^ jrat UUC WBa^ 0 & Jg 
SBSS*«*cj:-t:SS*LED©*a«r*eiB$ 

<D L E D H-OHIfeP/ri $ < . \mm. 

[0014] ^2^Bj^(a;nii, ^ ?m 



;„J10\TAAAA-oi p_x Tn /• no — ; /_ :j-o -k a r\ - 



5 

:* > iC £ *C L E D K &&«IttS$i 2 aWCEe $ 
*C\ ? ? -7'<^^L E Dtt**$JI ^ > h ^ >t> 

x . * 7 ^na^rfSRK^^ < e do f-? a«m 
fihcc- L E DOifesj: o < tfren^ifiK* 
»oledk:«. &2i^rh7>^**^tt£*vci* 

-tCTN > h tO^£, £1 2 -fr 

£ < L E D C£ K ? A Kg«MKia£ief A% t> & « £K , 

fiWOL E D©*S*«te® L E DOtE££ 

[00 1 53 B3^<D#e£^J:4aii:. f?? 

<&*«K<aeT*LED'Ci*, cc*c«ttsntv»6-»f 

C J: -*t4>. ig*0LED<!!«#ffi«E» 

"■❖IBIWDLED'CM:. J 4>b zr >t>2*$«$£zfm \ 

3 t<D'&1ii±l££ - r L E D ccttft&tril 

S&S#2WrcEB£$ft. CftfcJ^CLED©*®** 

WE*n*. -* % &&c-ledkj3&$*i&> t 

^LED<JW£££J:*;>*fir<r**. C<D±blC^ fig 
LEDO#fe*£*#:&<SBE<./r, sro, art/Oft 

[0017] <* 6tc, n$ smoimic jurat, mm 

*HW«>LED«:»tt$mc>W>h^>^x^«fcO* 

*>ea*sisiT; ffi»®LEDC'5s*fi&**<ai 

[0018] 



(4) «ra¥8- 1 18 722 

5 

SfrleiGSitfll 1 CO L E D 7* i» > h ^ - K <Ll53ti^fi£^ W 

[0 0 1 9] BltCfe^r. COLED7'U>hA-K 
tt :. ~^<0 V??P V'im<D L ED 1 1 *2l?*JSEiS $ 14 

w^^ioa, i o b±K:aasn^6Bi»r 

. L E D 1 la. 1 1 bWeti**:M 0 a, l0bCE> 

0 a . 1 0 b c£g& i 2 ^ODSteBWfigfca^-cEfc ■£> 

[ 0 0 2 0 ] B 2 It, ^Wom 1 X&tttcft&IEfMal 
s&^i^^fcLE D-7* y > h^y K0>|siB5^.'5;^'r e C 
OSSi@S&2 0^ JF+^Giclg&LsjSri'LEDl i 

U<5cI:0'B2 h v>i'A£|fTR 1 . TR2ii. 

[002 i ] mi ^7>t>^^gfTR nt % ledi i 

* Km 1 ^icSSK I a 1 &&#?2>m l'*4> 

* 2 i i . an s*sa i a i Kttinsn&s 1 'mms 

ttl b l ^^r^Bfl1^7'h^>^^^2 2i=&^ 

d i i tcattiii«sa«:2iwsr-s«r*o 

[0 02 2] ^2 >5>:>*$rS?TR2t*. 
30 ai a l J:0^>SftilO'J^i»sr2S*Seftl a£*L 
ED 1 1 atc^r-&B2>W>h7>^^23<!:, 
^Sit^I a 2Kfl7S£4i&Ml . m2$iSi?Sjfi&! 

2. 24 t%]&kZ> 0 C^.2h7^^^TR2 
ii. ^ 1 , ^ 2 m^Mix I b 1 , 1 b 2CS>W»C 
T. B5Sa^+ 9^GKI»«r-&LED 1 1 a icSttii&tf 
eS6*SI«W:BieR'-6SE^SA l/-C«< . * 1 J: 

2 1-2 4 ft. -e<Dv-^. KtW^WDDidJ: 
40 O'LEDll. 1 i a«C«|63n. ^-FJCCnfiDSn* 
eE^'otSjSV D D^60S« I^LEDl K 1 

[0023] &bz>>$>X*2 l-24cr>>--h^it, 

25k*, hS-SSVGiSI- 5r>£>*$2 1 -24CD 
^- hdOta^A^b, h v>i>J^^2 1 -*-24<0¥- 

[0 02 4] f-^^7^g?LCil /'Oh7>^ 
Airi? 7 *26, Ilt7'f7^A^7^27 
50 fc^2f7'h^>^A^7^28^^ ^ 
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-*>h?>S'*»IB??*2 6l;fc, LED! 1. Ma 
0 1 4$ <fcO*Bf 2 *<> h S-'A £ 
.21.23 Kl3h>M«rtta&l/, L E D t 1 , 1 1 a & 

A^?i7 ? *2 7ii, Ilf7h7>^^22^^ 
TLED1 1. 1 1 a<^S**fcWRSKSl*:^5 

r L E D 1 1 a©^&*fi-¥>TKK:S|l'2^h 7>t>* 
*2 4«c*>(K*#ieT* <SS*EP=£K* h*st70 

[■0025] >r^h7>^A^7.?f26n%f 

& * ><i ^ i ^ h d - s t r l xmmuL * a >m 

0SE**l4*<J:&»^-l>t9>&>*£2 1. 2 3 
<D^- htcen.TBSn&o mu<sJ:t>'^2^^'h 5 
'>&x$m?*?27 % Z 

AND^- h 3 0(CA»Stl*i, AND^-h30* 

h SSVG3^6©SBflsS( 1 feet CX3tDC2^r h 5 
£2 2, 2 4©y-httpJfl3n&i 
[0026] r-^ff^*. i^Dr^lfCLK^V 

LAI, LA 2. LA3«r«fcO; ^ ? t*2 6 - 2 8 KB* 

LED11. 1 l at^HfeSli-Sfca&CfiP^r-irit, 

2 6<£K«)3&£n. ttMSfcS'^'CLED 11.11 

A2^-7Ti )fyh7>:^^^7 ? ^2 7ttK0 

r ^ii&CDL E D 1 1 a CDTtSSrteiET* fctfxc-fglE-r 
a'7*«^LA3®AAK|£0rS2*:7>5 
??2 6(CB>)i&£4'i&, 

[ o 02 7] c<om\ sttawri*, m\*<<> 

<Oik. rtr*>*>. &lS*f6tt i a 1 £S 1 ffibfgft I 
b 1 «>@S5e©tfcJi 1 . 0 ; 0 . 1 ( m 1 i a 

1 <Z>&i£fi& 1 . b t Ufc«£-> wiiBEsn*. 
r. ^?7Gi«U^LEDl 1 <*>*»*. S» 
ftfclt* 1 . 0 Srfci* ! . 1 T'SffinJ6&ra>&. MB 
tc. ^I^^>h7>^^2 li.^2>W>h 7 >V 
£ 2 3 4>£ftftft0)tt& 1 . 0:0. 9 KgWESft 

$ tl*JSr2 -rf *f > h 7 > Z>X $ 2 3 **£ tm 1 * V V v 
>z>z*2 2-C**» la 1 i a 1 £ 1 . Oil/ 
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r. o. 9 £*:(*!. o.^m^cm'?^, 
aste^xottt*. l. o o. 2tct^^n5>o tfcot\ 

£T2>*> h?>5>A£2 3fcJ: 0^21^7 
^22^>«citcj:9r, ^GicBM*** 
LEDl 1 a *l>V>h*> 
i>x *4>@ftfiK# U 0 . 9 5 fet* 1 . 1 (CKIK3Jfl& 

10 [0028] fi£r>T\ M2>W>h7>:^A^i. ^ 
1. m2V7h ^ >S>* *cr^^*>tftC J: 0 . r 
^G«CBH»r &«tt©L E Dc»r 0 . 

9. 1. 0, 1- 1, 1- 2, 1. 

1 1 aW££i*. ie£&£CW£<^#ftK:«S£t<&SSI 

[0029] WC, C<^ 1 £ttM£f»0EtSB0tt 

l,*C. 1^7 hu^A^3l WfiWte^-^MMWA 
n^cB*/=T\ ^^l-7>^^^7^26. ^117* 
7b7>i>*zmy r *2 7feJ:^2f7'>7>S^A 
; ;i7;*2a^7 ? ^ft-^LA 1 . LA 2 , LA3a&« 
3^6 tl, §7?f26, 2 7, 2 8*i^-4?fi^f:BlO 

[i)030]S7?*26. 27, 28i*, 8(0&^K 

h ^ >S>A t * 2 6 >m#?>^^5 tifc-rf 
30 ^>^AND^-h2 9^. ^ h D-^« STRODE 

^-i*. M 1 fe<fcC^2 h 7 ^ > 2 7 , 

2 8 A N D h 3 0 ^ft^$n^>^><f ^ 

2h5>^>ifTRl. TR2iCft^Sn&, ft^S 
n/cSBEl* S- h 7 > V A 5? .2 1 - 2 4 <£• h <C Ep*0 $ 

n. h^>t>^5?2 i-2 4ii, eo73Q$nfc^E«:f£o 

rSiSVDDdi6<0S««:&L^ED 1 1, lla^Wfr 

40 r*.. cmc^ot, ai*i/fc^Kt? h«c»i&ofcLE 
DM, 1 1 a *«*i/. tirfil'r^ K^a ([si^^f > 

[0 03 !]CCT\ *v^l Oa^fttCfe^-CLED 

Z>. CO>&im&. &lji>(>h ^1***2 1 
f^ll-^l! a l^dr-^r^mLEDl !<^> 
£®K8lE<*ft£ 0 01^*^1 a 1 J:0*> 

/h£i>£F2&4Hgj&! a2<CJ:^T^$n^LEDl 
1 a 'Cli, ^a&JH 1 It-^ h ^ * 2 2 ^jiia r -6^ 
50 1 i b 1 «928*»3fe i a 2tcft£*:«a&& 
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LED1 1 aKffefcSn*. C«^C*?7'lOa^ 
&CDLED 11.11 a©*fi*y$-ffc3nr<ri*tf*, 

[0 03 2] 4-> ?:7G<cpffl*l,fc<,»LED 1 lttfcl- 

2 2 ^iii»r^^ i marm™ i b 1 *gn \ a 

IKtfjjpotXED 1 IC^frWnSii*. $tc t 4" 
* ? zfGtcm&?2> L E D 1 la Ktei»T#£#BtSH 
-tc«fc*l'*g&. fylEOSg 1 I !) 1 Kft;tT, 

_«*^ J 50i>.a*2 4£iIjfi'r £^2WvS£lt! I) 1' 
2£&2S'*M&I a 2<C/BAT L E D 1 1 a<£'7ES£ 

[003 3] *ffiSSG>ttl|if3fcnfc? ^ 7' l 0 a tig 
Si 2±«c*ftS*i-S. C IaJ~ Oart 

Ti*LED 11.11 am<Of? fP^it^^. i 
mUZ>?v?i 0 a, 1 0 b±tc5dg£*w# 
1 a. 1 1 DftTCit V??PQ>m 
^H^r^> ?7*G#£G£TSj^1&!>*ab&. C<07^ 
da^^^GttLEDl la, 1 1 b<Z>K? AfljgtM 20 

d.i i a<0#satfetBi/'cgifiBfiT u^imsn^. £ 

fc. ^^Jr^r, ft77'G^mLEDl 

i a *»a«iE * n, 2 s^sft 1 a 2 & 

1 *r-7 b v > t>X 5 2 4 tc h ^EV G ^eqjtSi 
Tfti*, ? ^Gtc^gT^ LEDl la <WESE3^*e 

{00343 »g l 2^<P*ttllCRl,T. 

*^?^Jbtciaagnnf*4*>Bisr-SLEb 1 oa, i 

&tg£*>£&. C£>/h$£e=F> y^GtfcLED 1 la, 

y^GtcHJgf -SLE D 1 1 aK4<$C*T\ S?2g-$: 40 
as* I a 2fc J: M9T 1 ! b 1 $#M6$*vCS,*£ 

G^euajft^jtmi*. ? ^Gttrwttr&L e D 1 

*SBQ»cJ:-^ 4^ ^^GCcKSlSr&LED 1 la 

W2mm&i D2^««snrt*&«^K:it. ^2^ 

r h 2 4 (CfWt9 1 t^T* h 7 >t>* *2 2 

«cy-hsffvG«raiai'rw* 1 ^g^hmst* 
L E d 1 1 a®*»%*i/rsisasro*jjssBsn 50 
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*• 

[ 0 0 3 5 ] m 3 ii, *£QI§<9&2Xttft(C4$&KftB 

<2gg3)iiE&4 0i* % ^+?:?GK|giKLta*LEDl 1 
a<CiSnaitfS3fcS€rSS!1gT&»l h 5 > £ 
TR 1 ^GKBfc^LE DKSsn&fcSSt 

fi*B^*hS>*'A*»TR2£*ALS. Wl-rf 

i*. gmai@£S4 l^e^^n^r-^ft^cg^cr 
10 #:>*7$ij{ai3ft& 0 

[0 03 6] 3n>'^>h?>^*$rTR lii. TOSft 
SESttfcB 1 U*2gy& laltLEDll Kl*l,fc€f. 
^l>^>h7>i/A^TRlit *SVDDJ*«fctXL 
EDliKUcftsu hccaiftdti&fiHE&itL/r 
MVDDW®ss€rLED i i ec««ar&. 

[00371 h7>^A*g*TR2tf. Jgrig*«ftj 
a 1 £9<>^i»DA$i*&2£M!jfiH a 2 SLED 
1 1 a(C£U&r&392>'<rL'h 7>i^^42i. 12 
i a 2«rwa$ti-S» 1 , i2$|t^ I b 
20 1. I b2*«l§r-S*l . 12lr-7'h7>^^4 
3. 4 4 ££il*.& 0 CC£ h^>^X£i?TR2^ 39 
1. .92WMS3E1 b 1. I b2OT*«tcj:-*'C. ME 
^^^GtcBHJIrr^LEDl la«:arfita*SBW5 
«:Sll5r&iBS^Sio-Cfib<o h^>V^^I¥TR2 
©Sh7>i^^42, 4 3, 4 4 5*. WHVDDfeJ: 
O'LED 1 1 aia«c/rfiEL. ^- KCEWnsn^SEK. 
ffi^-ceKRV D D*>&033£& LEDl l a <c«W 

[0038] S^>^^42, 43, 4 4^iiA^ 
30 ?^^4 5^$n^, CCr>-W ?*3^M 5ti, 
^'-h^VGi#h7>t'A^TRK 42. 43, 

2. 43, ■ 4 4©^-KCEfiaiSn*«ffft^^ 

[0 039] i*J<MttsISS4 H£, ^1 4$ J:O'02 -rf A > ^ 
?>^^TRI, 4 2CC-*>B^£g^£7^-£fl 
^^ai^f^. COtm»@BS4.1it. LED 11. 11 
a^$i*»H. .^2^W> h7>^TR 
1'. 4 2tC*>m^*r&8$U LEDl 1 , ila^ 
0 ftZttlAitlcmi, 12>W>F5>l^^TR 1, 

LEDl 1, 1 1 a<0*S*l&atKET&&«WC. ^jfe 
^SLEDl 1, 1 iaK#«a$5ftfcS! % .^E2^W 
> h 7> c yA^TR 1 . 4 2JC3r>fi^^r-SBW 
tmiEr-'sm? 7£*mjL&. 7?*46. 47 

r-*mv r ^4 8>o*e>tiiA§n&en*^-^t. 

WE^-^Ji^ ?*4 7^6^$*t^H^iiE7 r -^ 
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G*>6$«E#h?>*>*$rTR 1. 

SD^n^o *ho~r«# STROMA A*Sli. ffl* 

1*. :tiiE-7 r -^= 1. 0:0. 1^^$ 

n. B*raajE^-4?©w»«:a-?r. ledi i. i i 
aoc'*£#B$na#«E$n. led i i . i i a<©*Jti* 

4#Hg> D 

[0 04 0 ] s*Jfclls|S&4 1 icii, £ 1 . m2W \>zr> 
^^4 3, 4 4&J=H**CLED 1 1 a *3W 
&K&1, 02f/^>yA^43. 44K*>{f^ 
&$&?&^7'by>i>Z ?^4 9#W*& 

BSIStKE^-ifit fete* 4 ? *g*4 5 tc^^n 
di i a©*£$3ttraiE3ft, en^iim^m.ru^a 

S'**4 2<^>«Sfefi8ACE>Jta % l. 0:0. 9 <j£l£ 
-£S!mQ®e££1 . O t^tcm^) X&lE£tlZ 0 * 

**4 3<9@££AG>it&. 1. 0:0. 1 tc§££'$n 

t-y^i>*$4 40>^tf£ttOttlt. l. 0:0. 2 tc 
SSBEStt*. fiEoT, B2>-<> h^>^X£4 2 fcj: 
0*1, B2tri-7>^^43. 44tCJ:0. LE 
D 1 1 a<0&£t* v 0. 9. 1. o. 1. !, 1. 2\ 

1 . 3 <0@B?f*ttft (CSBging i JSC £o 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings,, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The actuation circuit of the LED print head characterized by establishing an adjustment 
means to adjust the current supplied to LED of the edge of each chip in the actuation circuit of the 
LED print head which supplies an actuation current to each LED of the LED print head which 
arranged on the substrate two or more chips which carried out alignment arrangement of two or more 
LED in a fixed pitch in the shape of a straight line. 

[Claim 2] In the actuation circuit of the LED print head which supplies an actuation current to each 
LED of the print head which arranged on the substrate two or more chips which carried out 
alignment arrangement of two or more LED in a fixed pitch in the shape of a straight line While 
turning on and off the actuation current which connects with each LED carried in two or more chips, 

- respectively, and is passed to each LED Two or more Maine transistors and 1st subtransistors for 
setting up the amount of actuation currents in the case of ON are included. While setting up smaller 
than the Maine transistor by which the current capacity of the Maine transistor connected to LED 
located in the edge of said chip was connected to other LED The actuation circuit of the LED print 
head characterized by having connected the 2nd subtransistor which can supply an additional 
actuation current to LED of this edge, and making the span of adjustable range of the amount of 
actuation currents to LED of an edge larger than other LED. • 

[Claim 3] In the actuation circuit of the LED print head which supplies an actuation current to each 
LED of the print head which arranged on the substrate two oj more chips which carried out 
alignment arrangement of two or more LED in a fixed pitch in the shape of a straight line While 
turning on and off the actuation current which connects with each LED carried in two or more chips, 
respectively, and is passed to each LED Two or more Maine transistors for setting up the amount of 
actuation currents in the case of ON are included. While setting up smaller than the Maine transistor 
by which the current capacity of the Maine transistor connected to LED located in the edge of said 
chip was connected to other LED The actuation circuit of the LED print head characterized by 
having connected the 1st subtransistor which can supply an additional actuation current to LED of 
this edge, and making the span .of adjustable range of the amount of actuation currents to LED of an 
. edge larger than other LED. . 

. [Claim 4] In the actuation circuit of the LED print head which supplies an actuation current to each 
LED of the print head which arranged on the substrate two or more chips which carried out 
alignment arrangement of two or more LED in a fixed pitch in the shape of a straight line While 
turning on and off the actuation current which connects with each LED carried in two or more chips, 
respectively, and is passed to each LED Two or more Maine transistors and 1st subtransistors for 
setting up the amount of actuation currents in the case of ON are included. The amendment circuit 
which amends the ON time amount at the time of turning on the Maine transistor and the 1st 
subtransistor which were connected to LED located in the edge of said chip is prepared. The 
actuation circuit of the LED print head characterized by making the span of adjustable range of 
luminescence time amount to LED of an edge larger than other LED. 

[Claim 5] In the print head which arranged on the substrate two or more chips which carried out 
alignment arrangement of two or more LED in a fixed pitch in the shape of a straight line In the 

- actuation circuit of the LED print head which supplies an actuation current to each LED Connect 
with each LED carried in two or more chips, respectively, and two or more Maine transistors for 



turning on and off the actuation current passed to each LED are included. The actuation circuit of the 
LED print head characterized by having prepared the amendment circuit which amends the ON time 
amount at the time of turning on the Maine transistor connected to LED located in the edge of said 
chip, and making the span of adjustable range of luminescence time amount to LED of an edge 
larger than other LED. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the actuation circuit in the LED print head which 
made two or more chips which carried out alignment arrangement of the LED of the actuation circuit 
which drives LED in the LED print head carried in a printer or facsimile, and the plurality in an 
especially fixed pitch arrange on a substrate. 
[0002] 

[Description of the Prior Art] In the LED print head, generally two or more chips which carried out 
alignment arrangement of two or more LED are aligned along with a printed line, and the LED train 
of one train is formed. An actuation circuit supplies a current to LED corresponding to a printing dot 
selectively, LED is made to emit light, and the line print per line is performed by this. In this kind of 
print head, a uniform quality of printed character without the concentration unevenness for every 
LED is desired. 

[0003] Conventionally, in order to cancel printing unevenness, adjusting the amount of currents 
which flows to each LED, and the current supply source time amount to each LED is performed. For 
example, the Maine transistor and a subtransistor are connected to each LED, and it controls whether 
a subtransistor is made to turn on in the case of printing. By whether the amount of currents which 
passes a subtransistor is added to the amount of reference current which passes the Maine transistor, 
■the amount of currents can be adjusted and the amount of luminescence of LED is adjusted. 
Moreover, the Maine transistor which passes the amount of currents set up beforehand is connected 
to each LED, in the ON time amount of this Maine transistor, ON time amount is changed and the 
amount of luminescence of LED is adjusted by turning on and off of an additional pulse. 
[0004] Thus, by adjusting the amount of luminescence of each LED, equalization of the quantity of 
light of LED of the whole print head is attained, and concentration unevenness is canceled by 
adjustment of the amount of currents in each LED, or current supply source time amount 
[0005] 

[Problem(s) to be Solved by the Invention] Here, in order to form one printed line in the usual case, 
two or more chips are arranged in in the shape of a straight line on the substrate. In such a case, since 
the gap during a chip is not suitable, the distance (this is hereafter called gap) of LED of the edge of 
a different chip may differ from spacing (this is hereafter -called pitch) of each LED on a chip. In 
case this mounts a chip on a substrate, it is because it is difficult to control the gap during a chip to 
accuracy. And if LED which a clearance will be born to the drum exposure region of LED, and white 
** ** win arise in a printing result if LED which adjoins through a gap separates too much,' and 
adjoins reversely is too near, it will be born in the pile of the drum exposure region of LED, and 
****** will arise in a printing result. 

[00Q6] That is, as shown in drawing 1 , even if the pitch P between LED1 1 on chip 10a and 10b is 
equalized by the former, in case Chips 10a and 10b are carried on a substrate 12, the gap G of chip 
1 0a which an error arises at the distance of Chips 10a and 10b, and is different, LED 1 1 a which it is 
arranged on 10b and adjoined, and different width of face from a pitch P among 1 lb will arise The 
above-mentioned white **** and ****** generate this gap G with magnitude. For this reason,' when 
an error arose about a gap G conventionally, there was a trouble that mounting of a up to [ the' 
substrate 12 of Chips 10a and 10b ] had to be redone. 



[0007] This invention aims at offering the LED print head which can cancel white **** and 
of a printing result, without redoing mounting of a chip, even when an error arises in the distance 
between LED which was made in view of the above-mentioned actual condition, is arranged on a 
different chip, and adjoins. ° 
[0008] 

[Means for Solving the Problem] The 1 st invention is characterized by establishing an adjustment 
means to adjust the current supplied to LED of the edge of each chip in the actuation circuit of the 
LED print head which supplies an actuation current to each LED of the LED print head which 
arranged on the substrate two or more chips which carried out alignment arrangement of two or more 
LED in a fixed pitch in the shape of a straight line. 

[0009] In the actuation circuit of the LED print head which supplies an actuation current to each 
LED of the print head which arranged on the substrate two or more chips which carried out 
alignment arrangement of two or more LED in a pitch with the 2nd fixed invention in the shape of a 
straight line While turning on and off the actuation current which connects with each LED carried in 
two or more chips, respectively, and is passed to each LED Two or more Maine transistors and 1st 
subtransistors for setting up the amount of actuation currents in the case of ON are included. While 
setting up smaller than the Maine transistor by which the current capacity of the Maine transistor 
connected to LED located in the edge of said chip was connected to other LED The 2nd subtransistor 
which can supply an additional actuation current to LED of this edge is connected, and it is 
characterized by making the span of adjustable range of the amount of actuation currents to LED of 

• an edge larger than other LED. 

[0010] In the actuation circuit of the LED print head which supplies an actuation current to each 

• LED of the print head which arranged on the substrate two or more chips which carried out 
alignment arrangement of two or more LED in a pitch with the 3rd fixed invention in the shape of a 
straight line While turning on and off the actuation current which connects with each LED carried in 
two or more chips, respectively, and is passed to each LED Two or more Maine transistors for 

■ setting up the amount, of actuation currents in the case of ON are included. While setting up smaller 
man the Mame transistor by which the current capacity of the Maine transistor connected to LED 
located in the edge of said chip was connected to other LED The 1st subtransistor which can supply 
an additional actuation current to LED of this edge is connected, and it is characterized by making 
the span of adjustable range of the amount of actuation currents to LED of an edge larger than other 
LED. 

[001 1] In the actuation circuit of the LED print head which supplies an actuation current to each 
LED of the print head which arranged on the substrate two or more chips which carried out 
alignment arrangement of two or more LED in a pitch with the 4th fixed invention in the shape of a 
straight line While turning on and off the actuation current which connects with each LED carried in 
two or more chips, respectively, and is passed to each LED Two or more Maine transistors and 1st 
subtransistors for setting up the amount of actuation currents in the case of ON are included The 
amendment circuit which amends the ON time amount at the time of turning on the Maine transistor 
and the 1st subtransistor which were connected to LED located in the edge of said chip is prepared 
and it is characterized by making the span of adjustable range of luminescence time amount to LED 
of an edge larger than other LED. 

[0012] In.the print head which arranged on the substrate two or more chips which carried out 
alignment arrangement of two or more LED in a pitch with the 5th fixed invention in the shape of a 
straight line In the actuation circuit of the LED print head which supplies an actuation current to 
each LED Connect with each LED carried in two or more chips, respectively, and two or more 
Maine transistors for turning on and off the actuation current passed to each LED are included The 
amendment circuit which amends the ON time amount at the time of turning on the Maine transistor 
connected to LED located in the edge of said chip is prepared, and it is characterized by makin- the 
[0013] JU range of lumine scence time amount to LED of an edge larger than other LED. 

[Function] According to the configuration of the 1 st invention, an adjustment means adjusts the J 
actuation current of LED prepared in the edge of a chip. The amount of luminescence in LED of a I 
chip edge can be specially increased or decreased by this. Then, the distance between LED of the f 
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edge which adjoins while being arranged on a different chip is large, when a clearance is generated 
in the" drum exposure region of LED, the quantity of light of the LED concerned can be made to be 
able to increase with an adjustment means, and white **** produced in a printing result can be 
canceled. When the distance between LED of the edge which adjoins while being arranged on a 
reversely different chip is small and the lap of the drum exposure region of LED is too large, the 
quantity of light of LED can be decreased with an adjustment means, and ****** produced in a 
printing result can be canceled. 

[0014] Moreover, according to the configuration of the 2nd invention, by LED located in the pars 
intermedia of a chip, the amount of **** currents is adjusted to LED by turning on and off of the 1st 
subtransistor in two steps, and the amount of luminescence of LED is amended by this. In LED 
located in the edge of a chip on the other hand, the amount of currents of the Maine transistor is 
smaller than other Maine transistors. Then, if a current is passed to the Maine transistor connected to 
LED of the edge of a chip, LED of an edge will emit light with the quantity of light smaller than the 
. amount of luminescence ( of LED of other pars intermedia. ****** which the quantity of light of 
these LED is decreased more greatly than the quantity of light of other LED, and is produced in a 
printing result by this when the gap during a chip is small and the lap of the drum exposure region of 
LED of an edge is too large is cancelable. On the other hand, the 2nd subtransistor is connected to 
LED of the edge of a chip. Then, if a current is passed to the Maine transistor and the 1st and 2nd 
subtransistor, LED will emit light with the bigger quantity of light than the quantity of light at the 
time of LED of pars intermedia emi tting light with the amount of passage currents by the 
combination of the Maine transistor and the 1st subtransistor. White **** which is made to increase 
the quantity of light of LED of an edge more greatly than the quantity of light of other LED, and is 
produced in a printing result by this when the gap during a chip is large and a . clearance is generated 
in the drum exposure region of LED is cancelable. 

[0015] Furthermore, according to the configuration of the 3rd invention, by LED located in the edge 
. of a chip, the amount of currents of the Maine transistor connected here is smaller than other Maine 
transistors, and, on the other hand, the subtransistor is connected here. Also by this configuration, the 
amount of adjustments of the amount of luminescence of LED of an edge can be enlarged more, and 
generating of ***** * and white * * * * can be prevented. 

[0016] Moreover, according to the configuration of the 4th invention, by LED of the pars intermedia 
of a chip, the amount of currents which flows into LED with combination with the Maine transistor 
and the 1st subtransistor is adjusted in two steps, and the quantity of light of LED is amended by 
this. On the other hand, ON time amount of the Maine transistor connected to LED of an edge is 
made for a long time than the Maine transistor connected to LED of pars intermedia. By this, the 
quantity of light of LED of an edge can be enlarged more. Thus, the ON time amount of the Maine 
transistor of an edge can .be adjusted, the amount of luminescence of LED of an edge can be adjusted 
greatly, and generating of white **** and ****** can be prevented. 

[0017] Furthermore, according to the configuration of the 5th invention, ON time amount of the 
Maine transistor connected to LED of an edge is made for a long time than the Maine transistor 
connected to LED of pars intermedia. By this, the quantity of light of LED of an edge can be 
enlarged more. Thus, the ON time amount of the Maine transistor of an edge can be adjusted, the 
amount of luminescence of LED of an edge can be adjusted greatly, and generating of white **** 
and ****** can be prevented. 
[0018] 

[Example] Hereafter, the suitable example of this invention is explained, referring to a drawing. The 
actuation circuit of the LED print head concerning this invention is applied to the LED print head of 
drawing 1 , and the print head which has the same configuration. 

[00 1 9] This. LED print head is equipped with two or more chips 1 0a and 1 0b which carried out 
alignment arrangement of two or more LED 1 1 in the fixed pitch P in drawing 1 . Chips 10a and 10b 
are arranged on a substrate 12 along with a printed line. Between LED1 la which adjoins while being 
arranged on different chip 10a and 10b, and 1 lb, the gap G has arisen based on the array of Chips 
10a and 10b. Although it is desirable that it is equal to a pitch P as for the width of face of this gap 
G, it may differ based on the mounting error to the substrate 12 of Chips 10a and 10b. 
[0020] Drawing 2 shows the circuitry of the LED print head equipped with the actuation circuit 



concerning the 1st example of this invention. This actuation circuit 20 is equipped with the 1st 
transistor group TR1 which sets up the amount of currents which flows into LED1 1 which does not 
adjoin a gap G, and the 2nd transistor group TR2 which sets up the amount of currents which flows 
into LED1 la which adjoins- a gap G. Based on the data signal supplied from the latch group LC for 
data, on-off control of the 1st and 2nd transistor groups TR1 and TR2 is carried out. 
^ [0021] The 1st transistor group TR1 is equipped with the 1st Maine transistor 21 which supplies the 
1st basic current Ial to LED1 1, and the 1st subtransistor 22 which supplies the 1st auxiliary current 
Ibl added to the 1st basic current Ial. This 1st transistor group TR1 adjusts the current which flows 
into LED 1 1 which does not adjoin said gap G by the existence of the 1 st auxiliary current lb 1 in two 
steps. 

[0022] The 2nd transistor group TR2 is equipped with the 2nd Maine transistor 23 which supplies 
the 2nd basic current Ia2 with a current value smaller than the 1st basic current Ial to LED1 la and 
the 1st and 2nd subtransistors 22 and 24 which supply the 1st and 2nd auxiliary currents Ibl and Ib2 
added to the 2nd basic current Ia2. This 2nd transistor group TR2 works as an adjustment means to 
adjust gradually the current which flows into LED1 la which adjoins said gap G by the existence of 
the 1 st and 2nd auxiliary currents lb 1 and Ib2. The source and a drain are connected to power 

!? D U [ CeS ^i^ d LE ? [ , VD ° and ] 1 la ' ^ d each transistors 21-24 of the 1st and 2nd transistor groups 
TR1 and TR2 supply the current I from a power source VDD to LED 1 1 and 1 1 a according to the 
electrical potential difference impressed to the gate. 

[0023] The switching device 25 is connected to the gate of each transistors 2 1 -24 This switching 
device 25 intervenes between the gate power source VG and the gate of each transistors 21-24 £md 
carries out switching control of the electrical potential difference impressed to the gate of transistors 

[0024] The latch group LC for data is equipped with the latch 26 for the Maine transistors, the latch 
27 for the 1 st subtransistors, and the latch 28 for the 2nd subtransistors. In case the latch 26 for the 
Maine transistors makes LED 1 1 and 1 la emit light, when supplying an ON signal to the 1st and 2nd 
Maine transistors 21 and 23 and not making LED 1 1 and 1 la emit ligiat, he supplies an off signal to 
the lstand2nd Mame > trans 1 stors21 and 23. In case the latch 27 for the 1 st subtransistors increases 
.the quantity of light of LED 1 1 and 1 la using the 1st subtransistor 22, he supplies an ON signal to 

/r l 8 ^?, anS1St ° r 22 - In CaSe the latch 28 for me 2nd subtransistors increases the quantity of light 
°* ± ED 1 1 a usln 8 4116 2nd subtransistor 24, he supplies an ON signal to the 2nd subtransistor 24 (an 
(Jtb signal state when the printing dot. concerned is OFF). 

[0025] If the ON signal and strobe signal STR which the latch 26 for the Maine transistors supplies 
are simultaneously inputted into the AND gate 29 for Maine, a high signal will be outputted from the 
AND gate 29, a switching device 25 will open only the period of a high [ STR / strobe signal 1 and 
the electrical potential difference from the gate power source VG will be impressed to the gate of the 
i S Km 2nd M a me transistors 21 and 23. Moreover, if the ON signal and the high signal from the 
AND gate 29 for Maine which the latches 27 and 28 for the 1st and 2nd subtransistors supply are 
simultaneously inputted into the AND gate 30 for factices, a high signal will be outputted from the 
AND gate 30, a switching device 25 will open, and the electrical potential difference from the gate 
?™ e * S0Urce VG Wl11 be ^Pressed to the gate of the 1 st and 2nd subtransistors 22 and 24 
[0026] Once a data signal is inputted into a shift register 3 1 by the clock signal CLK it is 
incorporated by latches 26-28 with the latch signals LAI, LA2, and LA3. Namely, the printing data 
for making LED 1 1 and 1 la corresponding to a dot making it print emit light The amendment data 
for being incorporated with the latch signal LA 1 by the latch 26 for the Maine transistors, and 
rr^f ?! ^7 » f light of LED 1 1 and 1 la based on a measurement value It is incorporated 
with the latch signal LA 2 by the latch 27 for the 1st subtransistors. The amendment data for 
amending the quantity of light of LEDlla of chip ends, in order to cancel ****** and white **** of 
a printing result are incorporated by the latch 28 for the 2nd subtransistors according to the input of 
the latch signal LA 3. . y 

[0027] In this 1st example, the ratio of the current capacity of the 1st subtransistor 22 to the 1st 
Maine transistor 21 , i.e., the ratio of the amount of currents of the 1st basic current Ial and the 1st 
auxihary current Ibl, is set as 1.0:0.1 (when the amount of currents of the 1st basic current Ial is set 
to 1 .0). Therefore, the quantity of light of LED 1 1 which does not adjoin a gap G can be relatively 



http://www4.ipdl.nciDi.20. in/cpn'-hin/tran umh 



adjusted by ratios 1.0 or 1.1. Similarly, the ratio of the current capacity of the 1st Maine transistor 21 
and the 2nd Maine transistor 23 is set as 1.0:0.9. Therefore, with the 2nd Maine transistor 23 and the 
1st subtransistor 22 which were connected to LED] la which adjoins a gap G, it can adjust to 0.9 or 
1.0, being able to use the 1st basic current Ial as 1.0. In this example, it has the 2nd subtransistor and 
the ratio of the current capacity of the 1st Maine transistor 21 and the 2nd subtransistor 24 is set as 
1 .0: 0.2. Therefore, the amount of currents supplied to LED 1 1 a which adjoins a gap G can be 
adjusted to 0.9 or 1.1 to the amount of currents of the 1st Maine transistor by turning on the 2nd 
Maine transistor 23 and the 2nd subtransistor 22. 

[0028] Therefore, as for the actuation current over LED of the edge which adjoins a gap G, 0.9 and 
five steps of adjustments of 1.0, 1.1, 1.2, and 1 .3 are attained with the combination of the 2nd Maine 
transistor and the 1st and 2nd subtransistor. Thus, the quantity of light of LED 1 la which adjoins a 
gap G will be broadly adjusted to the both directions of loading and loss in quantity. 
[0029] Next, actuation of the actuation circuit concerning this 1st example is explained. The serial 
binary data signal supplied from the body of a print head is inputted into a shift register 3 1 by the 
clock signal CLK as mentioned above. And when the data signal which needs a shift register 3 1 is 
accepted, the latch signals LAI, LA2, and LA3 are sent to the latch 26 for the Maine transistors, the 
latch 27 for the 1st subtransistors, and the latch 28 for the 2nd subtransistors, and each latches 26, 27, 
and 28 incorporate a data signal. 

[0030] Each latches 26, 27, and 28 output an on-off signal based on the incorporated data signal. The 
AND gate 29 for Maine to which the ON signal was supplied from the latch 26 for the Maine 
transistors outputs a high signal by the time amount according to the pulse width of strobe signal 
STR. This high signal turns on a switching device 25, when the ON signal supplied to the AND gate 
30 for factices from the latches 27 and 28 for the 1st and 2nd subtransistors is also a high. The 
electrical potential difference from the gate power source VG is supplied to the 1st and 2nd transistor 
groups TR1 and TR2 by this. The supplied electrical potential difference is impressed to'the gate of 
each transistors 21-24, and transistors 21-24 supply the current from a power source VDD to each 
LED 1 1 and 1 la according to the impressed electrical potential difference. By this, LED 1 1 and 1 la 
corresponding to a dot to print emits light, and irradiates the drum (not shown) which counters. 
[0031] Here, it considers doubling the quantity of light of LED 1 1 and 1 la with desired value in the 
whole chip 1 0a. This desired value is set as the quantity of light of LED 1 1 which emits light : 
according to the 1st basic current Ial which passes the 1st Maine transistor 21. Therefore, in LED1 la 
which emits light according to the 2nd basic current Ia2 smaller than the 1st basic current Ial, -the 
current which added the 1st auxiliary current Ibl which passes the 1st subtransistor 22 beforehand to 
the 2nd basic current Ia2 is supplied to LED1 la. If the quantity of light of LED 1 1 and 1 la of the 
whole chip 10a is equalized at this event, it will become unnecessary to amend the quantity of light 
[0032] When the quantity of light does not fulfill desired value in LED1 1 which does not adjoin a 
gap G, the 1 st auxiliary current lb 1 which passes the 1 st subtransistor 22 is added to the 1 st basic 
current Ial, and the quantity of light of LED1 1 is made to increase. Moreover, when the quantity of 
light does not fulfill desired value in LED 1 1 a which adjoins a gap G, it replaces with the 
aforementioned 1 st auxiliary current lb 1 , the 2nd auxiliary current Ib2 which passes the. 2nd 
subtransistor 24 is added to the 2nd basic current Ia2, and the quantity of light of LED1 la is made to 
increase. The LED quantity of light of the whole chip. 10a is equalized through these quantity of lioht 
amendments. ° 
[0033] Chip 10a obtained as a result of quantity of light adjustment is mounted on a substrate 12 At 
this time, LED1 1 and the pitch P between 1 la are fixed within same chip 10a. However, between 
LED1 1 a which adjoins while being arranged on different chip 10a and 10b, and 1 lb, the bigger gap 
G than the width of face of a pitch P may arise. This big gap G forms a clearance in the drum 
exposure region of LED 1 1 a and 1 lb, and becomes the cause of making a printing result producing 
white ****. If it replaces with the 1st subtransistor 22 and gate voltage VG is impressed to the 2nd 
subtransistor 24 when the 2nd basic current Ia2 and the 1st auxiliary current Ibl are supplied in 
LED1 la which adjoins a gap G according to this 1st example, the quantity of light of LED1 la which 
adjoins a gap G will increase, and said white **** will be canceled. Moreover, if gate voltage VG is 
further impressed to the 1st subtransistor 24 when loading amendment of the quantity of light of 
LED 1.1 a which adjoins a gap G is beforehand carried out by quantity of light adjustment and the 2nd 



basic current Ia2 and the 2nd auxiliary current Ib2 are supplied, the quantity of light of LED1 la 
which adjoins a gap G will increase, and said white **** will be canceled. 

[0034] On the other hand, the gap G smaller than the width of face of a pitch P may arise between 
LED1 0a which adjoins while being arranged on a different chip on the occasion of mounting to a 
• substrate 12, and 1 Ob. The drum exposure regions of LED 1 la and 1 lb overlap too much, and this 
m small gap G becomes the cause which produces ****** i n a printing result. If impression of gate 
voltage VG to the 1st subtransistor 22 is stopped when the 2nd basic current Ia2 and the 1st auxiliary 
current lb 1 are supplied in LED 1 1 a which adjoins a gap G according to this 1 st example, the 
quantity of light of LED1 la which adjoins a gap G will decrease, and said ****** w iH b' e canceled. 
Moreover, if it replaces with the 2nd subtransistor 24 and gate voltage VG is impressed to the 1 st 
subtransistor 22 when loading amendment of the quantity of light of LED 1 1 a which adjoins a gap G 
is beforehand carried out by quantity of light adjustment and the 2nd basic current Ia2 and the 2nd 
auxiliary current Ib2 are supplied, the quantity of light. of LED 1 la which adjoins a gap G will 
decrease, and said ****** will be canceled. 

[0035] Drawing 3 shows the circuitry of the LED print head equipped with the actuation circuit 
concerning the 2nd example of this invention. This actuation circuit 40 is equipped with the 1st • 
Maine transistor TR1 which sets up the amount of currents which flows into LED1 la which does not 
adjoin a gap G, and the transistor group TR2 which sets up the amount of currents which flows into 
LED which adjoins a gap G. Based on the data signal supplied from a control circuit 41, on-off 
control of the 1st Maine transistor TR1 and the transistor group TR2 is carried but 
[0036] The 1st Maine transistor TR1 slushes into LED1 1 the 1st basic current Ial set up beforehand 
The 1st Maine transistor TR1 intervenes among power sources LED [ VDD and ] 1 1 and supplies 
the current from a power source VDD- to LED 1 1 according to the electrical potential difference 
unpressed to the gate. 

[0037] The transistor group TR2 is equipped with the 2nd Maine transistor 42 which supplies the 
2nd basic current Ia2 with a current value smaller than the 1st basic current Ial to LED1 la and the 
1st and 2nd subtransistors 43 and 44 which supply the 1st and 2nd auxiliary currents Ibl arid Ib2 
added to the 2nd basic current Ia2. This transistor group TR2 works as an adjustment means to adjust 
gradually the current passed to LED 1 la which adjoins said gap G by the existence of the 1st and 2nd 
auxiliary currents Ibl and Ib2. Each transistors 42, 43, and 44 of the transistor group TR2 intervene 
among power-source VDD and LED1 la, and supply the current from a power source VDD to 
LED1 la according to the electrical potential difference impressed to the gate 

[0038] A switching device 45 is connected to each transistors 42, 43, and 44. This switching device 
45 intervenes between the gate power source VG and the gate of each transistor 1 42 43 and TR 
44, and carries out switching control of the electrical potential difference impressed to the sate of a 
transistor 1,, 42, 43, and TR 44. 

[0039] A control circuital outputs the data signal which sets up the ON time amount of the 1st and 
2nd Maine transistor 1 and TR 42. This control circuit 4 1 supplies an ON signal to the 1 st and 2nd 
Maine transistor 1 and TR 42, when making LED 1 1 and 1 la emit light. When not making LED 1 1 
and 1 l a emit light, in order to carry out loading amendment of the quantity of light of LED 1 1 and 

J a 7™ ^ £t , 46 f °l Printmg data Wh ° su PP lies ^ off signal to the 1 st and 2nd Maine transistor 
1 and TR 42 The 1 st and 2nd Maine transistor 1 and TR 42 connected to LED 1 1 and 1 la made to 
emit light is equipped with the latch 47 for time amount amendment data who supplies an ON' signal 
i he printing data / amendment data change-over circuit 48 connected in common with latches 46 
and 47 supply by turns the printing data outputted by the latch 46 for printing data, and the time 
amount amendment data outputted by the latch 47 for time amount amendment data to a switching 
device 45 according to the pulse of strobe signal STR. The electrical potential difference from an 
aperture and the gate power source VG is impressed to the gate of a transistor 1 and TR 42 for a 
switching device 45 by the ON signal of each data. The pulse width of strobe signal STR is set as 
printing data: amendment data =1 .0:0.1-, the luminescence time amount of LED 1 1 and 1 la is 
changed according to the existence of time amount amendment data, and adjustment of the quantity 

1 1 and 1 1 a is relatively attained by ratios 1 .0 or 1 . 1 (refer to drawing 4 ) 
[0040] In case the quantity of light of LED1 la is increased using the 1st and 2nd subtransistors 43 
and 44, the latch 49 for a subtransistor change-over who supplies an ON signal to the 1st and 2nd 
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sub transistors 43 and 44 is formed in a control circuit 41 . The change-over data from the latch 49 for 
a subtransistor change-over are supplied to a switching device 45 with printing data or time amount 
amendment data through the AND gate 50. Loading amendment of the quantity of light of LED 1 la 
of chip ends is carried out, and the ON signal of change-over data enables it to cancel ****** and 
white **** of a printing result. 

[0041] In this 2nd example, the ratio of the current capacity of the 1st Maine transistor TR1 and the 
2nd Maine transistor 42 is set as 1 .0:0.9 like the 1st example (when the amount of currents of the 1 st 
basic current is set to 1.0). Moreover, the ratio of the current capacity of the 1st Maine transistor TR1 
and the 1st subtransistor 43 is set as 1 .0:0.1. Furthermore, the ratio of the current capacity of the 1st 
Maine transistor TR1 and the 2nd subtransistor 44 is set as 1.0:0.2. Therefore, adjustment of the 
quantity of light of LED1 la is gradually attained in 0.9, and 1.0, 1.1, 1.2 and 1.3 with the 2nd Maine 
transistor 42 and the 1st and 2nd subtransistors 43 and 44. 

[0042] Next, actuation of the actuation circuit concerning the 2nd example is explained. Like the 1st 
above-mentioned example, with a clock signal CLK, when it is inputted into a shift register 51 and 
each data signal is inputted, the latch signals LAI, LA2, and LA3 are sent to the latch 46 for printing 
data, the latch 47 for time amount amendment data, and the latch 49 for a subtransistor change-over, 
and, as for a data signal, each latches 46, 47, and 49 incorporate a data signal, respectively. The latch 
46 for printing data, and the latch 47 for time amount amendment data supply the incorporated data to 
printing data / amendment data change-over circuit 48. 

[0043] Strobe signal STR constituted by the pulse pair (refer to drawing 4 ) in every dot is inputted 
into printing data / amendment data change-over circuit 48. The change-over circuit 48 outputs the 
data for printing by the time amount according to the width of face of the pulse for printing data, and 
outputs the data for time amount amendment by the time amount according to the width of face of 
the pulse for time amount amendment data. The high signal included in printing data or time amount 
, amendment data opens a switching device 45, when the data signal supplied to the AND gate 50 
from the latch 49 for a subtransistor change-over is a high. The electrical potential difference from 
the gate power source VG is supplied to the 1st Maine transistor TR1 and the transistor group TR2 
by this. The supplied electrical potential difference is impressed to the gate of each transistors 1, 42- 
TR 44, and transistors 1 , 42-TR 44 supply the current from a power source VDD to each LED 1 1 
and 11a according to the impressed electrical potential difference. LED 1 1 and 11a corresponding to 
a dot to print emits light, and irradiates the drum (not shown) which counters. 

[0044] And in the 2nd example, quantity of light adjustment of LED1 la of the edge which adjoins a 
gap is coped with using whether the pulse for amendment data is added to quantity of light 
adjustment of LED 1 1 and 1 la in chip 10a, or it does not add by turning on and off of the 
subtransistors 43 and 44 according to the data memorized by the latch 49 for a subtransistor change- 
over. By this, generating of ****** and white **** can be prevented like the 1st example. 
[0045] Moreover, in this 2nd example, the pulse width of the pulse for printing data is received in the 
pulse width of a time amount amendment data pulse, the current capacity of the 2nd Maine transistor 
42 at the time of setting it as 0. 1 and setting current capacity of the 1 st Maine transistor TR1 to 1 , 
and the 1st and 2nd subtransistors 43 and 44 — .0.9 and 0. -- by setting it as 05 and 0.15 It becomes 
possible to adjust the quantity of light of LED 1 la which adjoins a gap G by finer unit (for them to be 
0.05 units at a ratio in this case) with the combination of time amount amendment and the amount 
amendment of currents using a subtransistor. 

[0046] Drawing 5 shows the circuitry of the LED print head equipped with the actuation circuit 
concerning the 3rd example of this invention. This actuation circuit 60' is equipped with the 1st 
transistor group TR1 which sets up the amount of currents which flows into LED1 1 which does not 
adjoin a gap G, and the 2nd transistor group TR2 which sets up the amount of currents which flows 
into LED 1 la which adjoins a gap G. Based on the data signal supplied from a control circuit CC, on- 
off control of the 1st and 2nd transistor groups TR1 and TR2 is carried out. 

[0047] The 1st transistor group TR1 is equipped with the 1st Maine transistor 61 which supplies the 
1st basic current Ial to LED1 1, and the 1st subtransistor 62 which supplies the 1st auxiliary current 
Ibl added to the 1st basic current Ial. This 1st transistor group TR1 adjusts the current which flows 
into LED 1 1 which does not adjoin said gap G by the existence of the 1 st auxiliary current Ibl in two 
steps. 
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[0048] The 2nd transistor group TR2 is equipped with the 2nd Maine transistor 63 which supplies 
the 2nd basic current Ia2 with a current value smaller than the 1st basic current Ial to LED1 la and 
the 1st subtransistor 62 which supplies the 1st auxiliary current Ibl added to the 2nd basic current 
Ia2. This 2nd transistor group TR2 adjusts the current which flows into LED1 la which adjoins said 
gap G by the existence of the 1st auxiliary current Ibl in two steps. Each transistors 61-63 of the 1st 
and 2nd transistor groups TR1 and TR2 intervene between power sources VDD and LED1 1 and 1 la 
and supply the current I from a power source VDD to LED 1 1 and 1 1 a according to the electrical 
potential difference impressed to the gate. 
- [0049] A switching device 64 is connected to each transistors 61-63. This switching device 64 

intervenes between the gate power source VG and the gate of each transistors 61-63, and carries out 
switching control of the electrical potential difference impressed to the gate of transistors 61-63 
[0050] A control circuit CC is equipped with the printing data / amendment data change-over circuit 
66 winch outputs the data signal which controls switching of the switching device 64 connected to 
the printing data change-over circuit 65 which outputs the data signal which manages switch control 
of the switching device 64 about LED1 1 which does not adjoin a gap G, and LED1 la which adjoins 
a gap G. The printing data change-over circuit 65, and the printing data / amendment data change- 
over circuit 66 output the supplied data selectively according to the pulse (refer to drawing 6 ) of 
strobe signal STR. - *— J 

[0051] The data supplied to both the change-overs circuits 65 and 66 are supplied by the latch 67 for 
the Maine transistors of a control circuit CC, the latch 68 for subtransistors, and the latch 69 for gap 
amendment data. In case the latch 67 for the Maine transistors makes LED 1 1 and 1 la emit light 
when supplying an ON signal to the 1st and 2nd Maine transistors 61 and 63 and not making LED 1 1 

T . < VT, g i £ SUPpIl6S 311 ° ff Signal to the lst ^ 2nd Maine transistors 61 and 63. In case 
the latch 68 for subtransistors increases tine quantity of light of LED 1 1 and 1 la using the lst 
subtransistor 62, he supplies an ON signal to the 1st subtransistor 62. The latch 69 for gap 
amendment data supplies an ON signal, when luminescence time amount makes it increase in 
LED1 la which adjoins a gap G. 

[0052] | Although the pulse for printing data of strobe signal STR (refer to drawing 6 ) continues 
ou putting data between high level, even if the printing data change-over circuit 65 has a high-level 
pulse for gap amendment data (refer to drawing^ ), it outputs data. Moreover, printing data I 
amendment data change-over circuit 66 is committed as an amendment circuit which outputs the data 
signal to which the current pass time of the 2nd Maine transistor 63 and the 1 st subtransistor 62 is 

Th'iTk ™ s ' h ^ ee ;° ver 66 can make the quantity of light of LED1 la increase by 

r!£2?^ y addlt,on of ^ P ulse for g a P amendment of strobe signal STR 

[0053] Once a serial date signal is inputted into a shift register 70 synchronizing with a clock- signal 

a r IV^ 00 ? d b , y £aCh latCheS 67-69 accordi ng to the input of the latch signals LAI LA2 
and LA3. The data signal contains the amendment data for amending the quantity of light of LED 11 a 

LEDTi^d ?s?rT "3 d white ***; of ; he data f ~ q di ng ^^xi^ o? 

LED 1 and 1 a based on the printing data for making LED H and 1 1 a corresponding to a dot . 
S^!fi g T £ /f* hght , and a measureme *t value and a printing result should be canceled 
[0054] In this 3rd example the ratio of the current capacity of the lst Maine transistor 61 and the lst 
ubtransistor 62 is set as 1.0:0 1 (when the amount of currents of the 1st basic current Ial is set to 

a 1 Tfl ■ ? 2 U£mtlty ° f Hght ° f LED1 1 Which does not ad J oin a § a P G can be relatively 
adjusted by ratios l.Oor l.L Similarly, the ratio of the current capacity of L 1st Maine transistor 61 

ht ^^VT? 01 63 15 M L0: °- 9 - Theref ° re ' With the 2nd Maine 6? and tl,e 

current 1 U ^^Z™ t0 LED1 13 Whkh ad -> oins a ^ G > the amount of passage 

currents is small set up by the rauo 0.1, and adjustment of the quantity of light of LED1 la which 
adjoins a gap Q by this is relatively attained from the 1st Maine transistor 61 and the 1st 
subtransistor 62 which were connected to other LED1 1 0.9 or 1.0. If luminescence by two pulses for 

ShtTnFnn S V P i 011 J y t0 LED1 ^ WhiCh adj ° inS 3 g& P G is mrned on and the quan^y of 
refatively f * ^ & ^ ° ^ h&C °™ P ° SSibIe [ adjUSting by ratios °- 9 " 1 2 «>■ 1 units) 

[0055] Dra^mg J shows the circuitry of the LED print head equipped with the actuation circuit 
concerning the 4th example of this invention. This actuation circuit 80 is equipped with the 1st 
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transistor TR1 which sets up the amount of currents which flows into LED1 1 which does not adjoin 
a gap G, and the 2nd transistor TR2 which sets up the amount of currents which flows into LED1 la 
which adjoins a gap G. Based on the data signal supplied from a control circuit CC, on-off control of 
.the 1st and 2nd transistors TR1 and TR2 is carried out. 

[0056] The 1st transistor TR1 supplies the 1st basic current Ial to LED1 1 . The 2nd transistor TR2 
supplies the 2nd basic current Ia2 with a current value smaller than the 1st basic current Ial to 
LED1 la. The 1st and 2nd transistors TR1 and TR2 intervene between power sources VDD and 
LED1 1 and 1 1 a, and are sending the current I from a power source VDD into LED 1 1 and 1 la 
according to the electrical potential difference impressed to the gate. 

[0057] A switching device 81 is connected to each transistors TR1 and TR2. This switching device 
81 intervenes between the gate power source VG and the gate of each transistors TR1 and TR2, and 
carries out switching control of the electrical potential difference impressed to the gate of transistors 
TR1 and TR2. 

[0058] A control circuit CC is equipped with the 2nd printing data / amendment data change-over 
circuit 83 which outputs the data signal which controls turning on and off of the switch of the 
switching device 8 1 about the 1 st printing data / amendment data change-over circuit 82 which 
outputs the data signal which manages . switch control of the switching device 81 about LED1 1 which 
does not adjoin a gap G, and LED1 la which adjoins a gap G. The 1st and 2nd printing data / 
amendment data change-over circuits 82 and 83 output the supplied data selectively according to the 
pulse (refer to drawing 8 ) of strobe signal STR. 

[0059] The data supplied to both the change-overs circuits 82 and 83 are supplied by the latch 84 for 
printing data of a control circuit CC, the latch 85 for the lst-hour amendment data, and the latch 86 
for the 2nd-hour amendment data. In case the latch 84 for printing data makes LED 1 1 and 1 la emit 
light, when supplying an" ON signal to the 1 st and 2nd transistors TR1 and TR2 and not making LED 
1 1 and 1 la emit light, he supplies an off signal to the 1st and 2nd transistors TR1 and TR2. The latch 
85 for the l st-hour amendment data supplies an ON signal, when the increment in current pass time 
amends the quantity of light of each LED 1 1 and 1 la. The latch 86 for the 2nd-hour amendment data 
supplies an ON signal, when amending the quantity of light of LED1 la which adjoins a gap G by the 
increment in current pass time. 

[0060] The 1st printing data / amendment data change-over circuit 82 continues outputting the 
printing data with which the pulse for printing data of strobe signal STR (refer to drawing 8 ) is 
outputted between high level by the latch 84 for printing data, Moreover, this change-over circuit 82 
continues outputting the. lst-hour amendment data with which the pulse for the lst-hour amendment 
is outputted between high level by the latch 85 for the lst-hour amendment data. However, even if 
the change-over circuit 82 has the 2nd and a high-level pulse for the 3rd-hour amendment (refer to 
drawin gl ), it outputs neither of the data. Therefore, at LED 1 1 which does not adjoin a gap G, the 
quantity of light is relatively adjusted by the ratio 1 .0: 1 . 1 by the increment in the current pass time 
corresponding to the pulse for the lst-hour amendment. 

[0061] The 2nd printing data / amendment data change-over circuit 83 is* committed as an 
amendment circuit which outputs the data signal to which the current pass time of the 2nd transistor 
TR2 is made to increase. This change-over circuit 83 can make the quantity of light of LED1 la 
increase to ratio 0.1 excess compared with other LED1 1 by the 2nd of strobe signal STR, and 
addition of the pulse for the 3rd-hour amendment. 

[0062] Once the serial data signal which consists of combination" of an ON signal and an off signal is 
inputted into a shift register 87 synchronizing with a clock signal CLK, it is incorporated by each 
latches 84-86 according to the input of the latch signals LAI, LA2, and LA3. The data signal 
contains the amendment data for amending the quantity of light of LED 1 la of chip ends that ****** 
and white **** of the printing data for making LED 1 1 and 1 la corresponding to a dot making it 
pnnt emit light, the amendment data for amending the quantity of light of LED 1 1 and 1 la based on 
a measurement value, and a printing result should be canceled. 

[0063] In this 4th example, the amount of currents of the 2nd basic current Ia2 over the ratio Ial, i.e 
1st basic current, of current capacity of the 2nd transistor TR2 to the 1st transistor TR1 is set as ' 
0.9:1.0 (when the amount of currents of the 1st basic current Ial is set to 1.0). Therefore, with the 1st 
transistor TR1 connected to LED1 l a which adjoins a gap G, the amount of passage currents is small 



set up by the ratio 0. 1 rather than the 2nd transistor TR2 connected to other LED1 1 . The quantity of 
light of LED 1 1 which does not adjoin a gap G can be relatively adjusted by ratios 1.0 or 1.1, if the 
pulse for the lst-hour amendment is taken into consideration. Similarly, if the quantity of light of 
LED which adjoins a gap G takes into consideration the 1st, the 2nd, and the pulse for the 3rd-hour 
amendment, adjustment of it will be attained 0.9- 1 .2 (0. 1 units) 
[0064] 

[Effect of the Invention] As mentioned above, according to the 1st invention, in case a chip is 
mounted in a substrate, even if it is generated between the chips with which the usual, pitch between 
LED and a different pitch adjoin based on the error of the gap during a chip, ****** and white **** 
which are produced in a printing result can be canceled by the current adjustment of an adjustment 
means, without carrying out re-mounting. 

[0065] Moreover, since the amount of passage currents of the Maine transistor connected to LED 
located m the edge of a chip was set up small according to the 2nd invention ****** produced in a 
printing result can be canceled without carrying out re-mounting by decreasing the quantity of light 
of LED, even if it is generated between the chips with which a pitch smaller than the usual pitch 
between LED adjoins based on the array of a chip, in case a chip is mounted in a substrate. Since the 
larger amount of passage currents than the amount of passage currents by the combination of the 
Maine transistor which connected the 2nd subtransistor to LED of a chip edge, and was connected to 
other LED on the other hand, and the 1st subtransistor is specified White **** produced in a printing 
result can be canceled without carrying out re-mounting by making the quantity of light of LED ° 
increase, even if it is generated between the chips with which a bigger pitch than the usual pitch 

rn« W ^ LED adj ° mS baS6d ° n ±e my of a chip ' m case a chi P is counted in a substrate 
[0066] Furthermore, since the larger amount of passage currents than the amount of passage currents 
with the Maine transistor which connected th eJ sMublransistor-to.LED which adjoins a gap and was 
connected to other LED is specified according to the 3rd invention White **** produced in a 
printing result can be canceled without carrying out re-mounting by making the quantity of light of 
LED increase, even if it is generated between the chips with which a bigger pitch than the usual pitch 
m£Tf n ad J oms based on array of a chip, in case a chip is mounted in a substrate 
[0067] The current pass time of the Maine transistor which was connected to LED located in the 
edge of a chip further again according to the 4th invention, and the 1st subtransistor Since it is 
specified for a long time than the current pass time by the combination of the Maine transistor 
connected to other LED, and the 1st subtransistor White **** produced in a printing result can be 
canceled without carrying out re-mounting by making the quantity of light of LED increase, even if 
it is generated between the chips with which a bigger pitch than the usual pitch between LED adjoins 
based on the array of a chip, in case a chip is mounted in a substrate. 

[0068] Since the current pass time of the Maine transistor connected to LED located in the ed^e of a 
chip is specified further again for a long time than current pass time with the Maine transistor^ 
connected to other LED according to the 5th invention White **** produced in a printing result can 
be canceled without carrying out re-mounting by making the quantity of light of LED increase even 
it it is generated between the chips with which a bigger pitch than the usual pitch between LED 
adjoins based on the array of a chip, in case a chip is mounted in a substrate. 



[Translation done.] 
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